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TITLE: A NETWORK SPANNING HETEROGENEOUS CALL CENTER AND 
METHOD OF OPERATION 

SPECIFICATION 
Background 

1 . Technical Field 

The present invention relates generally to call centers; 
and more particularly to a call center that supports both 
circuit-switched and internet protocol traffic. 

2. Related Art 

Call centers are generally known to receive telephone 
calls from callers and to route the calls to particular 
operators that will respond to various caller requests and 
inquiries. Call centers typically operate in a circuit- 
switched environment and are coupled to the Public Switched 
Telephone Network (PSTN) . Companies that sell products 
absolutely require call centers to both sell the products and 
provide service for the products after the sale is made. 
Call centers, however, are expensive to acquire and difficult 
to operate. In order to minimize the cost of the call 
centers, companies typically seek solutions that will 
minimize call center traffic. However, at the same time, 
because product support will oftentimes secure an initial 
sale, the call centers and other product support mechanisms 
must fully satisfy customers' support requirements. 

In order to reduce some of the call center traffic, 
other unmanned computer equipment is deployed. This computer 
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equipment couples to the Internet (internet protocol 
infrastructure that and is typically accessible via the World 
Wide Web) . The IP based computer equipment supports web 
pages and email traffic and augments the services provided by 
5 the call centers. Successful IP based computer equipment 
that provides product support will off-load some, or a large 
portion of the call center traffic. Web pages serviced by 
the IP based computer equipment web typically include 
applications that direct users via a menu structure to 

10 answers to their produce support questions. Further, the IP 
based computer equipment allows customers to ask questions 
using email. The email further off-loads the call centers 
and allows service personnel to answer the email based 
questions when time permits. 

15 Unfortunately, the IP based computer equipment is 

separate from the call center equipment and the network to 
which the IP based computer equipment connects (i.e., the 
Internet) is separate from the PSTN network that couples to 
the circuit-switched call center. Resultantly, the circuit- 

20 switched call center and the IP based computer equipment are 
different entities. Costs of redundancy are thereby incurred 
in deploying and managing both the circuit-switched call 
center and the IP based computer equipment. 

As communication technology advances, it will become 

25 desirable to service some IP based voice traffic in addition 
to the circuit-switched voice traffic. However, because all 
voice traffic is serviced via the circuit switched telephone 
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network in prior systems, such a need is wholly unsatisfied 
by the prior art systems. 

Thus, there is a need for a call center that overcomes 
these difficulties as well as other difficulties unaddressed 
5 by prior call centers. 

Summary of the Invention 

Thus, to overcome the shortcomings of the prior systems, 
among other shortcomings, a network spanning heterogeneous 
call center services communications received from both the 
Public Switched Telephone Network (PSTN) and a coupled 

10 internet protocol (IP) network, e.g., the Internet. A 
particular illustrative system includes a PSTN private branch 
exchange (PSTN PBX) , an IP private branch exchange (IP PBX) , 
and a network spanning heterogeneous call center controller. 
The network spanning heterogeneous call center controller 

15 includes a PSTN PBX interface, an IP PBX interface, a 
processor, and memory. The PSTN PBX interface allows the 
network spanning heterogeneous call center controller to 
communicate with the PSTN PBX, and the IP PBX interface 
allows the network spanning heterogeneous call center 

20 controller to communicate with the IP PBX. The processor and 
memory are coupled to the PSTN PBX interface and to the IP 
PBX interface and control their operation. 

A plurality of locally coupled agent telephone units 
couple to the PSTN PBX. Further, a plurality of internet 

25 enabled agent terminals coupled to the IP PBX. Agent 
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terminals also couple to the PSTN and to the IP network. In 
particular illustrative operations, the network spanning 
heterogeneous call center controller receives PSTN call 
events from the PSTN PBX, receives IP network call events 
5 from the IP PBX, and processes the PSTN call events and the 
IP network call events to service both types of call. In one 
operation, the network spanning heterogeneous call center 
controller operates to direct PSTN calls to agent terminals 
that support PSTN calls and that locally couple to the PSTN 

10 PBX or that couple to the PSTN PBX via the PSTN. In another 
operation, the network spanning heterogeneous call center 
controller operates to direct voice over IP (VOIP) calls to 
agent terminals that support VOIP calls and that locally 
couple to the IP PBX or that couple to the IP PBX via the IP 

15 network. These types of terminals are also referred to 
herein interchangeably as "internet enabled agent terminals." 

According to another aspect of the present invention, 
the network spanning heterogeneous call center couples 
directly to both the PSTN network and to the IP network. The 

20 network spanning heterogeneous call center includes a PSTN 
interface (time switch) and an IP network interface. The 
network spanning heterogeneous call center further includes a 
domain conversion module that converts messages and voice 
traffic between the circuit-switched PSTN domain and the 

25 packet-switched IP network domain. With this structure, the 
network spanning heterogeneous call center may direct service 
callers on an inter-domain basis. Further, the network 
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spanning heterogeneous call center may apply its telephone 
and data resources within either domain. Resultantly, 
significant savings in both deployment and operation are 
realized. 

5 According to still another aspect of the present 

invention, a PSTN PBX, the network spanning heterogeneous 
call center controller, and a IP PBX couple to a network that 
supports both IP enabled and conventional voice terminals. 
Controlled by the network spanning heterogeneous call center 
10 controller, the network supports resource sharing between the 
PSTN PBX and the IP PBX for call servicing operations. 

Moreover, other aspects of the present invention will 
become apparent with further reference to the drawings and 
specification, which follow. 

15 

Brief Description of the Drawings 

A better understanding of the present invention can be 

obtained when the following detailed description is 
considered in conjunction with the following drawings, in 
2 0 which: 

FIG. 1 is a system diagram illustrating a call center 
constructed according to the present invention that supports 
call center operations for both circuit switched and packet 
switched network and terminal connections; 
25 FIG. 2 is a block diagram illustrating the construction 

of a network spanning heterogeneous call center controller as 
illustrated in FIG. 1; 
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FIG. 3 is a logic diagram illustrating operation of the 
network spanning heterogeneous call center of FIG. 1 in 
servicing calls received from a coupled circuit switched 
network; 

5 FIG. 4 is a logic diagram illustrating operation of the 

network spanning heterogeneous call center of FIG. 1 in 
servicing communications received from a coupled packet 
switched network; 

FIG. 5 is a system diagram illustrating another 
10 embodiment of a network spanning heterogeneous call center; 
and 

FIGs. 6 is a system diagram illustrating still another 
embodiment of a network spanning heterogeneous call center. 

15 Detailed Description of the Drawings 

FIG. 1 is a system diagram illustrating a network 
spanning heterogeneous call center 10 that supports call 
center operations for both circuit switched and packet 
switched network and terminal connections. The network 

20 spanning heterogeneous call center 10 includes a public 
switched telephone network private branch exchange (PSTN PBX) 
12, a network spanning heterogeneous call center controller 
14, and an internet protocol based PBX (IP PBX) 16. The 
network spanning heterogeneous call center 10 couples to the 

25 Public Switched Telephone Network (PSTN) 18, an internet 

protocol (IP) network 20, and to a plurality of agent 

terminals. The IP network 20 includes at least one packet 
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switched network and, in the illustrated embodiment, includes 
the Internet. The IP network 20 may also include intranets 
and other packet switched networks that support the IP 
protocol or another packet-switched protocol suite. The PSTN 
5 18 is connected to various telecommunications devices, such 
as end user voice units (e.g. telephones) 32 and 34, a 
wireless network 35, a wireless subscriber unit 33, and an 
agent terminal 30. The agent terminal 30 may be used to 
provide services to end users, such as users that call from 

10 the end user voice units 32 and 34. 

The IP network 20 is a distributed computer network that 
communicates using a data packet based protocol, such as 
TCP/IP, to various data devices. Available data devices 
include for example, callers using a personal computer with 

15 voice over internet protocol (VOIP) capability 24, 26, IP 
enabled agent terminals 22, 28, and a wireless subscriber 
device 42 that couples to the IP network 20 via a coupled 
wireless network 40. 

The PSTN PBX 12 is connected via output communication 

20 links 44 to various agent devices that receive voice traffic. 
These various agent devices include telephone units 4 6, 47, 
and 48. The PSTN PBX 12 has the capability of routing voice 
traffic from the PSTN 18 to the locally coupled agent 
telephone units 46, 47, and 48 and also to the agent device 

25 30 and others like it that couple to the PSTN PBX 12 via the 
PSTN 18. 
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The IP PBX 16 is connected via output communication 
links 50 to various IP enabled agent terminals 52, 54, and 
56. The IP PBX 16 has the capability of routing voice and 
data traffic received from the IP network 20 to the various 
5 IP enabled agent terminals 52, 54, and 56 and to IP enabled 
agent terminals 22 and 28 coupled to the Internet 20. 

The network spanning heterogeneous call center 
controller 14 is coupled to the PSTN PBX 12 via a first 
control path 38 and is coupled to the IP PBX 16 via a second 

10 control path 36. The network spanning heterogeneous call 
controller 14 performs many functions relating to managing, 
monitoring, and controlling the PSTN PBX 12 and the IP PBX 
16. These functions will be described further with 

particular reference to FIGs . 2-4. 

15 FIG. 2 is a block diagram illustrating the construction 

of a network spanning heterogeneous call center controller 14 
according to the present invention. The network spanning 
heterogeneous call center controller 14 is coupled to the 
PSTN PBX 12 via the control channel 38 and to the IP PBX 16 

20 via the control channel 36. The control channels 36 and 38 
may be network connections such as Ethernet connections, 
other high-speed connections such as Tl circuits, or other 
connections capable of supporting the communication 
requirements there between. The network spanning 

25 heterogeneous call center controller 14 is also connected to 
a network management console terminal 116 with which a 
network manager interfaces to the network spanning 
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heterogeneous call center controller 14. 

The network spanning heterogeneous call center 
controller 14 includes a network management interface 106 
(which couples to the network manager console 116) , a 
5 peripheral interface 110, a processor 102, a memory 104, and 
storage 108. These devices intercouple via a processor bus 
103. The processor 102 may be a microprocessor, an 

Application Specific Integrated Circuit, or other digital 
circuitry that is capable of loading and executing software 

10 instructions. The memory 104 may include RAM, ROM, Flash 
memory, or other memory capable of storing software 
instructions and data and interfacing with the processor 102 
so that the processor 102 may execute such software 
instructions to process data and to control the components of 

15 the PSTN PBX 12. The storage 108 may be magnetic stored, 
e.g., disk drive, tape drive, etc., may be an optical drive, 
or may be another type of storage device. 

The peripheral interface 110 couples to the processor 
bus 103 and to a PSTN PBX interface 118, an IP PBX interface 

20 122, and an external database interface 130. The PSTN PBX 
interface 118 couples to the PSTN PBX 12. The IP PBX 
interface 122 couples to the IP PBX 16. The database 
interface 130 couples to an external database 132. The 
external database 132 stores data that is used by the network 

25 spanning heterogeneous call center controller 14 in its 
operations and other required information/data/software. 

The memory 104 and the storage 112, each store Network 
10 
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Spanning Heterogeneous Call Center Instructions (NSHCCI) 114 
and 112, respectively. The NSHCCI 112 are retrieved from the 
storage 108, placed in memory as NSHCCI 114 and then 
retrieved and executed by the processor 102. Upon execution 
5 of particular NSHCCI 114 instructions, the processor may send 
certain command messages to the PSTN PBX 12 and/or to the IP 
PBX 16. Such message are communicated using the peripheral 
interface 110 and the PSTN PBX interface 118, via the control 
channel 38, or the IP PBX interface 122, via the control 

10 channel 36. The instruction set includes various telephony 
commands, such as commands to place calls on hold, to route 
calls to particular agent terminals, and to provide music on 
hold, for example. The instruction set also includes various 
IP based commands, such as commands to provide various data 

15 resources, such as email and multimedia content, commands to 
process email messages, and commands to route VOIP calls. 
The particular type of commands available depends upon the 
particular interface employed (i.e. whether using the PSTN 
PBX interface 118 or the IP PBX interface 122) . 

20 In addition to providing commands by executing 

instructions, the network spanning heterogeneous call center 
controller 14 also receives and monitors circuit-switched 
voice and VOIP call traffic. For example, a communication 
event may be forwarded from either the PSTN PBX 12 or the IP 

25 PBX 16 to the network spanning heterogeneous call center 
controller 14. Upon receipt of such communication event, the 
processor performs logic operations to determine a programmed 
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response and executes a desired instruction, resulting in 
application of a command to the appropriate PBX communication 
event originator. 

The network management call center provides a call 
5 monitoring and management function. Network management 
personnel will use the network management console 116 to 
monitor traffic placed over the PSTN PBX 12 and the IP PBX 
16, and to generate various traffic and management reports. 
The combined monitoring capability of different PBX types is 

10 advantageous, since a single operator of the network 
management console 116 can monitor and control operations of 
two different types of PBX traffic. Many prior systems 
require the use of separate network management terminals, and 
personnel, at least one for the PSTN PBX and a separate 

15 terminal/center for the IP PBX. Thus, the combined network 
management of multiple networks offered by the network 
spanning controller provides cost savings and management user 
convenience . 

FIG. 3 is a logic diagram illustrating operation 300 of 
20 the network spanning heterogeneous call center controller 14 
in servicing calls received from a coupled circuit switched 
network. A PSTN call is received by the network management 
call center, at 302. The call is then placed into a call 
queue, at 304. Selected telephony resources are optional 
25 applied to the call. For example, music on hold treatment 
may be applied so that the call originator can listen to 
music while waiting for an available agent to provide 
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service. Other resources include an IVR menu selection 
feature where the user is prompted to categorize his or her 
service request. The user input is retrieved and may be used 
to select a particular agent terminal or to automatically 
5 provide a particular service. From 308, if the desired call 
services have been provided, then the call center operation 
terminates . 

If further servicing is needed via an operator, as 
determined at 308, processing continues at 310, where a 

10 search for an available agent terminal is performed. Once an 
available agent terminal is determined, the call is 
transferred to such agent terminal, at 312. The call is then 
optionally monitored at 314. Upon completion of the call, an 
interrupt is received and a determination is made as to 

15 whether to terminate the call, at 316. If termination is not 
required, operation proceeds again to 306 where a telephony 
resource is applied to the call. If not, a call record is 
created for the call and then stored, at 318. Call center 
processing is then completed for the particular call. 

20 FIG. 4 is a logic diagram illustrating operation 400 of 

the network spanning heterogeneous call center controller 14 
in servicing communications received from a coupled IP 
network 20. The network spanning heterogeneous call center 
controller 14 receives a voice over IP (VOIP) call, at step 

25 402. Based on the particular call type and particular 
request, a selected instruction for providing a particular 
data service is executed, at 404 that produces an audio 
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response to the VOIP call. The audio response is a greeting 
that indicates to the caller that the VOIP is in process. 
Then, additional data resources are sent to the VOIP 
terminal, at 406. The additional data resources include 
5 visual content that is displayed upon a display of the VOIP 
terminal, should one exist. Such data resources may include 
a customized interface that will be used for subsequent call 
processing for the caller. For example, the caller may use 
the content to interact with the network spanning 

10 heterogeneous call center controller 14 prior to any routing 
of the VOIP call. 

Based upon an interaction with the caller via either an 
audio exchange, e.g., IVR and or interactive voice response 
operations, the network spanning heterogeneous call center 

15 controller 14 determines whether to transfer the call to an 
agent, at 408 . If the call is to be delivered to an agent, 
the network spanning heterogeneous call center controller 14 
searches for an available agent, at 410. A particular agent 
that communicates via a VOIP enabled agent terminal is then 

20 selected, and the VOIP call is transferred to the selected 
agent terminal, at 412. The VOIP call is then monitored for 
interrupts, at 414. 

When an interrupt occurs, or from 408 if the call is not 
transferred to an agent, the network spanning heterogeneous 

25 call center controller 14 determines whether to terminate the 
call, at 416. If the VOIP call is not to be terminated, 
operated, operation returns to 406. If the call is to be 

14 



Docket No. 12658SSUS01U 

terminated, a call record for the call is created and stored, 
at 418. Then, operation for the particular VOIP call ends. 

FIG. 5 is a system diagram illustrating another 
embodiment of a network spanning heterogeneous call center 
5 500 constructed according to the present invention. The 
network spanning heterogeneous call center 500 includes a 
time switch unit 502 that couples to the PSTN 18 and an IP 
interface 504 that couples to the IP network 20. The IP 
interface 504 also couples to IP enabled agent terminals 52, 

10 54, and 56 via communication channels 50. The time switch 
unit 502 is coupled to various agent attended telephone units 
46, 47, and 48 via communication links 44. 

The network spanning heterogeneous call center 500 
further includes telephony resource module 506, data resource 

15 module 508, and a domain conversion module 510. The 
telephony resource module 506 is coupled to the time switch 
502, and the data resource module 508 is coupled to the IP 
interface 504. The telephony resource module 510 provides 
such telephony resources as music-on-hold, voice mail, IVR, 

20 and speech recognition functions for menu selection, and 
additional telephony resources, some of which were described 
above with reference to FIG . 3. Information collected by the 
telephony resource module 510 is used in routing calls to 
appropriate agents. 

25 The data resource module 508 provides a wide variety of 

data functions. Examples of these data functions include web 

page support, caller interface generation, email services, 
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and other functions, some of which were described above with 
reference to FIG. 4. 

The domain conversion module 510 couples to both the IP 
interface 504 and to the time switch unit 502. The domain 
5 conversion module 510 converts IP messages and VOIP traffic 
received from by the IP interface 504 into circuit-switched 
messages and traffic that may be processed and routed by the 
time switch module 502. Further, the domain conversion 
module 510 converts circuit-switched messages and traffic 

10 received from the time switch module 502 into IP messages and 
VOIP traffic and provides such to the IP interface 504 for 
further routing to callers and agents. With these 

operations, in place, both circuit-switched agent terminals 
46, 47, and 48 and VOIP enabled agent terminals 52, 54, and 

15 56 may service PSTN callers. Further, both the circuit- 
switched agent terminals 46, 47, and 48 and the VOIP enabled 
agent terminals 52, 54, and 56 may service IP network 
callers. Moreover, both the telephone resource module 506 
and the data resource module 508 may service both PSTN 

20 callers and IP callers. These benefits significantly reduce 
both the costs of deploying a call center and operating a 
call center. 

The network spanning heterogeneous call center 500 also 
includes a microprocessor 512, memory 514, and a hard drive 
25 or other longer-term storage device 516. Network Spanning 
Heterogeneous Call Center Instructions (NSHCCI) 517 reside in 

the storage device 516 and are downloaded to memory 514 as 
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NSHCCI 515 for execution by the processor 512. When 
executing these software instructions, the call center 500 
receives and routes voice traffic, such as a PSTN voice call 
from the PSTN 18, and data traffic, such as VOIP traffic, via 
5 the IP network 20. The traffic may be selectively routed to 
either a VOIP enabled agent terminal 52, 54, or 56, or a 
traditional PSTN type of agent terminal 4 6, 47, or 48. In 
addition, with this embodiment, the call center 500 may route 
VOIP traffic, through the IP interface 504, domain conversion 

10 module 510, and the time switch 502, to a traditional call 
center terminal 46, 47, or 48. The added flexibility of 
being able to route either PSTN or VOIP calls to various 
terminal agent types is commercially advantageous in certain 
applications, such as priority traffic routing and load 

15 balancing. 

The operation of the network spanning call center 500 is 
similar to the operations described with respect to FIGs 2-4. 
One important difference is that the PBX type of operations 
are integrated within the call center 500, thereby removing 
20 the need for the control channels, such as control channels 
36 and 38, and other redundant PBX functions. 

FIGs. 6 is a system diagram illustrating still another 
embodiment of a network spanning heterogeneous call center 
constructed according to the present invention. The system 
25 includes the PSTN 18, the IP network 20, the PSTN PBX 12, the 
IP PBX 16, a network spanning heterogeneous call center 
controller 600, and network 602. The network spanning 
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heterogeneous call center controller 600 is coupled to the 
PSTN PBX 12 via control lines 38 and to IP PBX 16 via control 
lines 36. The network spanning heterogeneous call controller 
600 is connected to the network 602 via control path 606. 
5 The network 602 is coupled to the PSTN PBX 12 via voice 
channel 604. The network 602 is coupled to the IP PBX 16 via 
the combined voice and data channel 608. The network 602 is 
connected at its outputs to various terminal types, including 
voice agent terminals 612 and 613, data/voice agent terminals 

10 614 and 615, and an operations terminal 616. 

During operation, the network 602 routes voice traffic 
from the PSTN PBX 12 to selected terminals, in some cases 
based upon commands issued from the network spanning call 
center controller 600. In other cases, the network 602 

15 provides hard-wired paths between the PSTN PBX 12 and the 
voice agent terminals 612 and 613. In addition, the network 
602 also routes voice and data between the IP PBX 16 and the 
voice/data agent terminals 614 and 615. In some operations, 
the network spanning call center controller 600 controls the 

20 network 602 to perform these routing operations. In other 
operations, the network 602 simply provides hard-wired 
connections that support routing of voice and data by the IP 
PBX 16. The network 602 also supports a communication path 
between the network spanning call center controller 606 and 

25 an operations terminal 616. 

Thus, in one embodiment, the network 602 is a hard-wired 
network that supports both circuit-switched and packet- 
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switched communications. However, in another embodiment, the 
network 602 supports actual routing of communications based 
upon control provided by the network spanning call center 
controller 600. 

5 The particular embodiments disclosed herein are 

susceptible to various modifications and alternative forms. 
For example, while the above systems were described with 
respect to particular call scenarios, it should be noted that 
the network spanning call center handles multiple calls to 

10 various sets of selected agent terminals. In addition, the 
network spanning call center could provide a service offering 
that is shared by various different service providers. In 
this business model, each service client or equipment 
operator would provide service for selected calls identified 

15 for such service client and could designate particular agent 
terminals on a client basis. Billing records could then be 
created based on a particular client's use. 

Specific embodiments therefore have been shown by way of 
example in the drawings and detailed description. It should 

20 be understood, however, that the drawings and detailed 
description thereto are not intended to limit the invention 
to the particular form disclosed, but on the contrary, the 
invention is to cover all modifications, equivalents and 
alternatives falling within the spirit and scope of the 

25 present invention as defined by the claims. 
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